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(54) SWITCH DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify this 
switch device by providing a fault detecting means 
for determining a fault and stopping an output of a 
drive signal to a drive circuit through comparison 
of an output voltage of a first switch means, that 
is inserted in the power supply circuit connecting a 
power supply and a load and becomes conductive 
by receiving a drive signal to close the power 
supply circuit with the reference voltage. 
SOLUTION: For example, when a current larger 
than the current in the normal condition flows into 
a power supply circuit when a fault such as a 
short-circuited power supply circuit occurs, an 
output voltage of a first switching means 
(semiconductor chip 810) becomes lower than the 
reference voltage, and a fault determination circuit 
outputs a determination signal indicating 
generation of fault to a drive circuit 111. The drive 
circuit 1 1 1 stops output of the drive signal to set 
the first switching means to the non-conductive condition. Consequently, supply of power 
to the load from the power supply circuit stops. As explained above, the control such as 
supply of power to the load and shut-off in supply of power when a fault occurs can be 
realized only with a hardware circuit without use of the control means such as 
microcomputer. In addition, the structural elements of switching device is integrated to 
only one semiconductor chip to simplify the device. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a switching device and relates to the switching device 
which detects abnormalities and controls the electric power supply from a power source to a load 
especially. 
[0002] 

[Description of the Prior Art] The switching device is used for controlling the electric power supply 
from a power source to each load in an automobile etc. the conventional switching device In order to 
detect the current at the time of abnormalities, such as supply of power, a semiconductor device which 
switches cutoff, its drive circuit, and a short circuit, The abnormality judging circuit which consists of a 
comparator which compares the electrical potential difference before and behind a power source, the 
shunt resistance inserted between semiconductor devices, and shunt resistance, It consists of control 
means of the microcomputer (it is called a microcomputer for short below) which orders a drive circuit 
based on the A/D converter and the changed judgment signal for carrying out the analog to digital of the 
judgment signal from an abnormality judging circuit, and controls ON/OFF of a semiconductor device 
etc. 

[0003] A semiconductor device is turned on with answering a command signal from a control means and 
a drive circuit outputting a driving signal, the power circuit from a power source to a load closes, and 
power is supplied to a load. If abnormalities, such as an overcurrent, occur at this time, it would detect 
that the abnormal current which exceeds normal values in an abnormality judging circuit based on the 
voltage drop of shunt resistance occurred, the control means would suspend the output of a driving 
signal, and the semiconductor device and the load will be protected by making a semiconductor device 
into OFF, i.e., non-switch-on. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional switching device, since the 
control means of a microcomputer etc., the abnormality judging circuit including shunt resistance, the 
A/D converter, etc. are required, there is a problem that equipment is complicated. 
[0005] The technical problem of this invention is offering the simplified switching device. 
[0006] 

[Means for Solving the Problem] The drive circuit which answers a command signal and outputs a 
driving signal here as a switching device which is to the base of this invention, The 1st switching means 
which is inserted all over the power circuit which ties a power source and a load, flows with a driving 
signal, and closes a power circuit, The 2nd switching means which is inserted into the shunt pathway 
which connects the criteria resistance which generates reference voltage in response to supply of a 
current from a power source, and a power source and criteria resistance, flows with a driving signal, and 
closes a shunt pathway, Compare the 1st output voltage and reference voltage of a switching means, and 
abnormalities are judged. The ON/OFF counting circuit which outputs a latch command signal when the 
condition of an abnormality judging means to make a drive circuit suspend the output of a driving 
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signal, and the 1st switching means is supervised and the 1st switching means repeats a flow and un- 
flowing the number of setting times according to the condition of a load, And while answering a latch 
command signal and making the 1st switching means into non-switch-on, what consists of cutoff latch 
circuits which latch this non-switch-on is considered. 

[0007] With such a switching device, if a bigger current than always [ forward ] flows to a power circuit 
at the time of abnormalities, such as a short circuit of a power circuit, an abnormality judging means will 
output the judgment signal which shows abnormalities to a drive circuit, for example because the output 
voltage of the 1st switching means becomes lower than reference voltage. A drive circuit suspends the 
output of a driving signal, the 1st switching means becomes OFF, i.e., non-switch-on, and supply of the 
power from a power source to a load is suspended. If it descends until supply of power is suspended and 
the output voltage of the 1st switching means and the output voltage of the 2nd switching means become 
almost the same, it is that an abnormality judging means outputs the judgment signal which shows 
normal, and a driving means outputs a driving signal again, and the 1st switching means will turn on and 
power will be supplied to a load. By repeating such an output and a halt of a driving signal, when the 1st 
switching means repeats a flow and un-flowing, an ON/OFF scaling circuit carries out counting of the 
count of this repetition and it becomes a predetermined count, the 1st switching means is latched to an 
OFF state by the cutoff latch circuit. That is, it is carrying out only by hardware circuitry, without using 
an abnormality judging circuit, an A/D converter, etc. which include the control means of a 
microcomputer etc., and shunt resistance for control of cutoff of supply of the power to a load, and the 
electric power supply at the time of abnormalities etc. Furthermore, almost all components, such as 
hardware circuitry which constitutes a switching device, can be integrated to one semiconductor chip. 
That is, a switching device can be simplified. 

[0008] By the way, in the switching device which is to the base of this this invention, the information on 
implementation of a latch with the judgment signal and cutoff latch means from an abnormality judging 
means is outputted to the microcomputer which has managed switching of each load of the 
semiconductor chip exterior, and two or more terminals including these output terminals are prepared in 
the semiconductor chip. 

[0009] Therefore, the switching device of this invention A command means to order it the drive of a 
load, and the driving means which answers a drive command signal from a command means, and 
outputs a driving signal, The 1st switching means which is inserted all over the power circuit which ties 
a power source and a load, flows with a driving signal, and closes a power circuit, The 2nd switching 
means which is inserted into the shunt pathway which connects the criteria resistance which generates 
reference voltage in response to supply of a current from a power source, and a power source and 
criteria resistance, flows with a driving signal, and closes a shunt pathway, An abnormality judging 
means to compare the 1 st output voltage and reference voltage of a switching means, and to judge 
abnormalities, It is considering as the configuration equipped with a cutoff latch means to change and 
latch the drive command signal which answers the judgment signal of the abnormalities of an 
abnormality judging means, and is outputted to a driving means to a halt command signal, and a monitor 
means to supervise the condition of a load according to the condition of the command signal inputted 
into a driving means. 

[0010] Thus, if a switching device is constituted and the abnormalities in a load will occur, with the 
signal from an abnormality judging means, a cutoff latch circuit changes a drive command signal into a 
halt command signal, and a driving means is latched to the condition that the output of a driving signal 
stopped. Furthermore, the command signal to a driving means supervises one of a drive command signal 
and the halt command signals with a monitor means, and a monitor means can detect generating of 
abnormalities, and that the 1st switching means is latched to non-switch-on by the command signal 
inputted into a driving means being changed into a halt command signal, while the command means is 
ordering it the drive. For this reason, the terminal for giving a command signal to a driving means can 
perform now the information output of implementation of an abnormality judging and a latch, and the 
output of the judgment signal from an abnormality judging means and the information output terminal of 
latch implementation with a cutoff latch means become unnecessary. That is, the number of terminals of 
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the semiconductor chip which connection is increased [ semiconductor chip ] and makes equipment 
complicate is reducible. That is, a switching device can be simplified further. 

[001 1] Moreover, it is the 1st abnormality judging means judge that is [ an abnormality judging means ] 
unusual when the output voltage of the 1st switching means is lower than reference voltage. 
[0012] Furthermore, when the output voltage of the 1st switching means is higher than reference 
voltage, you may have the 2nd abnormality judging means judge that is unusual. 
[0013] ' 

[Embodiment of the Invention] First, before explaining the gestalt of operation of this invention, the 
outline of the outline configuration of the switching device with a current oscillatory type cutoff 
function which is to the base of this invention, and its actuation is explained with reference to drawing 1 
thru/or drawing 3 . Drawing 1 is the block block diagram of the switching device with a current 
oscillatory type cutoff function which comes to apply this invention. Drawing 2 is the important section 
circuitry Fig. of a switching device. The wave form chart of the load current for drawin g 3 (a) to explain 
an operation of a switching device and (b) are the wave form charts of the electrical potential difference 
between the drain source terminals of FETQA. 

[0014] The switching device with a current oscillatory type cutoff function is constituted on the 
semiconductor chip 1 10 as a semiconductor integrated circuit (power IC) which integrated various kinds 
of circuit elements, as shown in drawing 1 , a power supply terminal Tl is connected to the power 
source 101 of output voltage VB (for example, +12 volts), an earth terminal T2 is grounded and output 
terminal T3 is connected to the load 102. 

[0015] On this semiconductor chip 110, the n channel thermo-sensor built-in FETQA is integrated as a 
semiconductor device (power device) which has a sensible-heat cutoff function. A drain electrode is 
connected to a power source 101 through the drain terminal D and a power supply terminal Tl, a source 
electrode is connected to a load 102 through the source terminal S and output terminal T3, and, as for 
this thermo-sensor built-in FETQA, the gate electrode is connected to the drive circuit 1 1 1 through gate 
terminal TG and Resistance RG. This thermo-sensor built-in FETQA answers the driving signal (ON 
pulse signal) which is inserted all over the power circuit which ties a power source 101 and a load 102, 
and is inputted into gate terminal TG, and it flows through it (ON), and it is constituted as 1st switching 
means which closes a power circuit. And n channel FETQB and FETQC are integrated by this thermo- 
sensor built-in FETQA and juxtaposition as a criteria device. 

[0016] A drain electrode is connected to a power source 101 through the drain terminal D and a power 
supply terminal Tl, a source electrode is connected to the 1st criteria resistance Rrl through output 
terminal T four, and, as for FETQB, the gate electrode is connected to Resistance RG through gate 
terminal TG. A drain electrode is connected to a power source 101 through the drain terminal D and a 
power supply terminal Tl, a source electrode is connected to the 2nd criteria resistance Rr2 through an 
output terminal T5, and, as for FETQC, the gate electrode is connected to Resistance RG through gate 
terminal TG. It flows through FETQB with the driving signal (ON pulse signal) inputted into gate 
terminal TG, and it is constituted as 2nd switching means which closes the shunt pathway which 
connects a power supply terminal Tl and the 1st criteria resistance Rrl. It flows through FETQC with 
the driving signal (ON pulse signal) inputted into gate terminal TG, and it is constituted as 3rd switching 
means which closes the shunt pathway which connects a power supply terminal Tl and the 2nd criteria 
resistance Rr2. 

[0017] As FETQA, and QB and QC, while, being able to use the power metal-oxide semiconductor field 
effect transistor of DMOS structure, VMOS structure, or UMOS structure, and MOSFET of structure 
similar to these for example, other insulated-gate mold power devices, such as MOS compound-die 
devices, IGBT(s), etc., such as EST and MCT, can be used. Moreover, if the gate is always used by the 
reverse bias, junction type FET, an assembling die SIT, SI thyristor, etc. can also be used. Furthermore, 
as FETQA used for Power IC, and QB and QC, it can use also with an n channel mold or a p channel 
mold. 

[0018] Moreover, two or more unit cells (unit cell) are constituted using the power device of the multi- 
channel structure by which parallel connection was carried out, each FET adjoins and the thermo-sensor 
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built-in FETQA, and QB and QC are arranged. And the current capacity of FETQB and QC is set up 
smaller than the current capacity of FETQA. This setup is adjusted with the number of unit cells of the 
parallel connection which constitutes FETQB and QC. For example, to one unit cell of FETQB, it is 
constituted so that the number of unit cells of FETQA may be set to 1000, and the ratio of channel width 
W of FETQB and FETQA has become 1:1000. 

[0019] Furthermore, the source terminal S of FETQA is connected to the plus input terminal of a 
comparator CMP 1 and a comparator CMP 2, respectively, the source electrode of FETQB is connected 
to the minus input terminal of a comparator CMP 1, and the source electrode of FETQC is connected to 
the minus input terminal of a comparator CMP 2. The output terminal of a comparator CMP 1 is 
connected to the drive circuit 1 1 1, and the output terminal of a comparator CMP 2 is connected to the 
malfunction detection section 501 which performs too little current detection, lamp open-circuit 
detection, and opening detection through the output terminal T6 of a semiconductor chip 1 10. In 
addition, the source terminal S of FETQA is connected to the drive circuit 1 1 1 through zener diode ZD1, 
and when between gate terminal TG and the source terminal S of FETQA, FETQB, and FETQC is kept 
at 12 volts and an overvoltage is impressed to gate terminal TG, this zener diode ZD1 is constituted so 
that this overvoltage may be bypassed. 

[0020] On the other hand in other fields on a semiconductor chip 110 The power-source Enable section 
302, the masking circuit 303, the ON/OFF scaling circuit 304, the charge pump circuit 305, and the 
cutoff latch circuit 306 (refer to JP,6-244414,A) are integrated. The power-source Enable section 302 is 
connected to a terminal T7, and the masking circuit 303 is connected to a capacitor CI 1 through a 
terminal T8. The ON/OFF scaling circuit 304 is connected to a capacitor C12 through a terminal T9. 
The drive circuit 1 1 1 is connected to a switch SW1 and resistance Rl 1 through an input terminal T10, 
and the cutoff latch circuit 306 is connected to the DAIAGU output section (diagnostic result output 
section) 502 through the output terminal Til. 

[0021] In addition, the masking circuit 303 is for abolishing namely, masking the rush current produced 
when FETQA is turned on and a current begins to flow for a load, and when the rush current does not 
pose a problem, it does not need to be equipped with the terminal T8 or capacitor CI 1 which accompany 
the masking circuit 303 and this. Moreover, it is not necessary to have the terminal Til which 
accompanies the DAIAGU output section (diagnostic result output section) 502 and this without the 
need for a diagnostic result output. 

[0022] As shown in drawing 2 , while the drive circuit 1 1 1 is equipped with the source transistor Q5 and 
the sink transistor Q6, it has a driver element, an inverter, etc. which carry out on-off control of each 
transistor, and series connection of each transistors Q5 and Q6 of each other is carried out. And the 
collector of the source transistor Q5 is connected to the terminal of potential VP, and the emitter is 
connected to gate terminal TG through Resistance RG. A collector is connected to gate terminal TG 
through Resistance RG, and, as for the sink transistor Q6, the emitter is connected to touch-down 
potential (GND). The terminal of potential VP is connected to the charge pump circuit 305, and the 
potential VP of this terminal is set as 12V+10V, when an electrical potential difference higher than a 
power source 101, for example, the electrical potential difference of a power source 101, is set to 12V 
with the output of the charge pump circuit 305. 

[0023] A command signal is answered from an input terminal T10, the source transistor Q5 is turned on, 
and the drive circuit 1 1 1 is constituted as a driving means which outputs a high-level driving signal (ON 
pulse signal) to an output terminal (node of a transistor Q5 and a transistor Q6), when it switches on 
[ SW1 ] and an input terminal T10 is grounded through a switch SW1. On the other hand, since the 
electrical potential difference of a power source 101 is impressed to an input terminal T10 through 
resistance Rl 1 when a switch SW1 is opened, the sink transistor Q6 is turned on and the level of an 
output terminal (node of a transistor Q5 and a transistor Q6) is made to change to a low level. In 
addition, as a drive circuit 1 1 1, it is also possible to use and constitute CMOSFET instead of a bipolar 
transistor. 

[0024] If the driving signal (ON pulse signal) from the drive circuit 1 1 1 by the above-mentioned 
configuration is inputted into gate terminal TG, each FETQA, and QB and QC will flow, and as shown 
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in drawing 3 , the drain source inter-electrode electrical potential difference 701 of each FET falls to less 
than [ 2V ]. When a load 102 is an all seems well at this time, while the driving signal is outputted from 
the drive circuit 1 1 1, the drain source inter-electrode of each FET is maintained by less than [ 2V ], and 
the drain current 705 of FETQA becomes fixed. 

[0025] Here, when a load 102 etc. short-circuits, a high current flows for a load 102 etc. and there is a 
possibility that a load 102 and FETQA may be damaged. Then, the source electrical potential difference 
of FETQA and QB is supervised with a comparator CMP 1, and when both electrical potential 
difference exceeds a threshold, the configuration which stops the output of a driving signal compulsorily 
is adopted as the drive circuit 111. 

[0026] That is, the source electrical potential difference of FETQA is inputted into the plus input 
terminal of a comparator CMP 1, and the source electrical potential difference of FETQB is inputted 
into the minus input terminal. And a comparator CMP 1 compares the electrical potential difference 
inputted into the plus input terminal and the minus input terminal. When the source electrical potential 
difference of FETQA was higher than the source electrical potential difference of FETQB, or the output 
signal of "H" level is outputted when almost equal, and the source electrical potential difference of 
FETQA becomes lower than the source electrical potential difference of FETQB, For example, if a 
bigger current than usual flows for a load 102 and the source electrical potential difference of FETQA 
becomes low from the source electrical potential difference of FETQB by the 1st criteria resistance Rrl, 
i.e., threshold voltage The signal of "L" level is outputted to the drive circuit 1 1 1 noting that abnormal 
current flows to FETQA. When the signal of "H" level is inputted from the comparator CMP 1, as for 
the drive circuit 1 1 1, the output of a driving signal is attained, but when the signal of "L" level is 
inputted, the output of a driving signal is suspended compulsorily. Thus, the comparator CMP 1 is 
constituted as an abnormality judging means for making the drive circuit 1 1 1 suspend the output of a 
driving signal compulsorily. in addition, the current value to which threshold voltage flows a load by L 
and abnormalities to detect in resistance of a load - usually - alpha twice of the current value at the 
time and the number ratio of FETQB and FETQA, i.e., the ratio of channel width W, - if 1 :N, it will be 
decided by setting the resistance of the criteria resistance Rrl as N-L/alpha. 

[0027] Similarly, the source electrical potential difference of FETQA is inputted into a plus input 
terminal, and the source electrical potential difference of FETQC is inputted into the minus input 
terminal for the comparator CMP 2. And the electrical potential difference inputted into the plus input 
terminal and the minus input terminal is compared. The source electrical potential difference of FETQA 
is lower than the source electrical potential difference of FETQC, or when almost equal, the output 
signal of "L" level is outputted. When the source electrical potential difference of FETQA is higher than 
the source electrical potential difference of FETQC, For example, loads 102 are two or more electric 
bulbs, and when one of the electric bulbs is disconnected, a current smaller than usual flows. If the 
direction of the source electrical potential difference of FETQA becomes high, the signal of "H" level 
will be outputted to the malfunction detection section 501 from the source electrical potential difference 
of FETQC of the 2nd criteria resistance Rr2, i.e., threshold voltage, noting that abnormal current flows 
to FETQA. Thus, the comparator CMP 2 is constituted as an abnormality judging means to output 
detection of abnormalities to the malfunction detection section 501 . in addition, the current value to 
which threshold voltage flows a load by L and abnormalities to detect in resistance of a load — usually — 
the 1/beta twice of the current value at the time and the number ratio of FETQB and FETQA, i.e., the 
ratio of channel width W, — if 1 :N, it will be decided by setting the resistance of the criteria resistance 
Rr2 as beta-N-L. 

[0028] On the other hand, if FETQA changes from an ON state to an OFF state, when a transistor Q6 is 
turned on, diode Dl will flow. Consequently, a current flows in the path of resistance Rl and diode Dl, 
and the potential of the plus input terminal of a comparator CMP 1 falls rather than the time of the drive 
circuit 1 1 1 carrying out ON control. Therefore, FETQA is maintained by the OFF state until the 
difference of the specific electrical potential difference between the drain sources small immediately 
after changing to an OFF state arises (i.e., until the source electrical potential difference of FETQA 
becomes almost the same as the source electrical potential difference of FETQB). 
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[0029] However, even when FETQA is turned off in the short circuit of wiring etc., a drain current 
increases and FETQA changes to an OFF state through the operating state in a triode property field via a 
pinch-off field. Consequently, after fixed time amount progress, the potential of the plus input terminal 
of a comparator CMP 1 becomes high, the output level of a comparator CMP 1 changes from "L" level 
to "H" level, and FETQA changes to an ON state again. As shown in drawing 3 , periodic transition of 
the electrical potential difference 703 between the drain sources of FETQA at the time of abnormalities, 
such as a short circuit of such a load 102, is continued while the switch SW1 has closed, and, thereby, 
the drain current 707 of FETQA is changed periodically. The period of transition of the electrical 
potential difference 703 between the drain sources of FETQA is determined by the time constant based 
on the inductance of wiring, wiring resistance, the capacitor capacity of FETQA, etc. 
[0030] Then, counting of the count which FETQA turns on and off is carried out, when these 
enumerated data reach the set point, FETQA is intercepted compulsorily, and it is supposed that this cut 
off state is held. 

[0031] Specifically, the ON/OFF scaling circuit 304 and the cutoff latch circuit 306 are formed as a 
circuit for carrying out counting of the on-off condition of FETQA. 

[0032] It has bipolar transistors Q41, Q42, and Q43, an n channel FETQ44, diodes D41, D42, and D43, 
zener diode ZD41, and resistance R41-R46, and the ON/OFF scaling circuit 304 is constituted, as shown 
in drawing 2 . 

[0033] When the cathode side of zener diode ZD41 is connected to the source terminal S of FETQA and 
the electrical potential difference of the source terminal S is in a normal state, a forward bias electrical 
potential difference is impressed to the base of a transistor Q43, and a transistor Q43 is in an ON state. 
For this reason, a transistor Q42 is also in an ON state. On the other hand, since the base is connected to 
the output terminal of the drive circuit 1 1 1 through resistance R41 and diode D42, a transistor Q41 has a 
transistor Q41 in the condition of OFF, when a transistor Q5 is ON (i.e., when FETQA is ON). 
[0034] On the other hand, since diode D42 is grounded through a transistor Q6 when a transistor Q6 is 
turned on (i.e., when FETQA becomes off), a transistor Q41 is turned on. If a transistor Q41 is turned 
on, the current from a power source 101 will flow to a capacitor CI 2 through transistors Q41 and Q42 
and resistance R44, and a capacitor CI 2 will be charged. 

[0035] Next, if a transistor Q5 changes from OFF to ON, a transistor Q41 will become off, and the 
charge charged by the capacitor C12 discharges through resistance R46. If a transistor Q6 serves as ON 
again after this and a transistor Q41 is turned on, a capacitor CI 2 will be charged further. 
[0036] In the process which repeats such on-off control action, if the gate voltage of FETQ44 exceeds a 
threshold with the charge charged by the capacitor CI 2, FETQ44 will be turned on and diode D42 will 
flow. By this, the both ends of a temperature sensor 121 will connect too hastily through diode D43, and 
a latch command signal will be outputted to the cutoff latch circuit 306. That is, the ON/OFF scaling 
circuit 304 is constituted as a latch command means. In addition, the time constant by resistance R46 
and the capacitor CI 2 can adjust time amount until the count of ON/OFF reaches the set point. 
[0037] The cutoff latch circuit 306 is equipped with n channel FETQS, Ql 1, Q12, Q13 and Q14, a 
temperature sensor 121, and resistance R31-R35, and is constituted, the drain electrode of FETQS is 
connected to gate terminal TG of FETQA, and the source electrode is connected to the source terminal S 
of FETQA. When the series connection of the four diodes is carried out, they are constituted and the 
temperature of a semiconductor chip 110 exceeds laying temperature, the temperature sensor 121 is 
constituted so that the electrical potential difference of both ends may become lower than a programmed 
voltage. That is, the electrical potential difference of the both ends of a temperature sensor 121 is set to 
always [ forward ] more highly than the source gate inter-electrode threshold of FETQ1 1, and FETQ1 1 
is always maintained by the ON state, and - the time of FETQ1 1 being ON - FETQ13 is maintained by 
ON and, as for FETQ14, FETQ12 and FETQS are maintained by the OFF state at OFF. 
[0038] On the other hand, by turning on FETQ44, the temperature of a semiconductor chip 1 10 will 
become [ FETQ1 1 ] off from ON, if the electrical potential difference of the both ends of a temperature 
sensor 121 falls below to a programmed voltage exceeding laying temperature in that the both ends of a 
temperature sensor 121 connect too hastily through diode D43 ****, and FETQ14 is turned on. If 
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FETQ14 is turned on, while FETQ13 is turned on, FETQS is turned on, the source gate inter-electrode 
of FETQA will connect too hastily by FETQS, and FETQA will be in a cut off state. This short circuit 
condition is latched by FETQ12 and Q13 which constitute a latch circuit, that is, when the count of 
ON/OFF of the ON/OFF counting circuit 304 reaches the set point, boil the cutoff latch circuit 306 
temperature sensor 121 - when the temperature of ************** no exceeds laying temperature 
with heating by the current 707 (current vibration) changed periodically as mentioned above, while 
making FETQA into non-switch-on, it is constituted as a cutoff latch means to latch this non-switch-on. 
[0039] Thus, with the switching device using a semiconductor chip 1 10, by hardware circuitry, 
abnormal currents, such as an overcurrent and a too little current, are detected, FETQA can be latched to 
non-switch-on, and the signal which shows generating of abnormalities according to the condition of the 
abnormality can be outputted to the exterior, for example, the control means which manages switching 
of the whole load. That is, the control means of a microcomputer etc., an abnormality judging circuit 
including shunt resistance, an A/D converter, etc. become unnecessary like before, and control of cutoff 
of supply of the power to a load and the electric power supply at the time of abnormalities etc. can carry 
out only by hardware circuitry, and can integrate almost all components, such as hardware circuitry 
which constitutes a switching device further, to one semiconductor chip. That is, a switching device can 
be simplified. 

[0040] Next, the description section of 1 operation gestalt of a switching device and this invention which 
comes to apply this invention is explained with reference to drawing 4 and drawing 5 . Drawing 4 is the 
block block diagram of the switching device of this operation gestalt. Drawing 5 is drawing showing 
each port electrical potential difference, an FET load output state, and the condition of a power source. 
Although the switching device of this operation gestalt is fundamentally the same as the switching 
device of above-mentioned drawing 1 in a configuration and actuation, as shown in drawing 4 , it is 
equipped with a transistor Q51 instead of SW1, and is connected with the terminal T10 into which 
resistance Rl 1 and a collector input [ an emitter ] a command signal in the control port 813 of a control 
section 811 where **-SU consists of a microcomputer etc. in the monitor port 815 of a control section 
811. Furthermore, unlike the switching device which is to the base of above-mentioned this invention, 
the drive circuit 1 1 1 of this operation gestalt has composition which outputs a driving signal by 
inputting a high-level command signal. Moreover, although it is fundamentally the same as the 
semiconductor chip 110 of above-mentioned drawing 1 , the semiconductor chip 810 of this operation 
gestalt is constituted so that the output of a power source Enable302, a comparator CMP 1, and a 
comparator CMP 2 may act on the direct cutoff latch circuit 306. Furthermore, the transistor Q53 is 
integrated by the semiconductor chip 810, a collector is connected to a latch signal terminal from the 
cutoff latch circuit 306, and the terminal T10 and the emitter are connected to touch-down potential for 
the base. That is, a control section 811 and a transistor Q51 function as a command means to order it the 
drive of a load, and the control section 81 1 is functioning further also as a monitor means to supervise 
the condition of a load according to the condition of a command signal. Moreover, the transistor Q53 
constitutes the cutoff latch means with the cutoff latch circuit. In addition, transistors Q51 and Q53 can 
also use CMOSFET instead of a bipolar transistor. 

[0041] In the switching device of this operation gestalt, if the control port 813 is made into a low level in 
order that a control section 811 may order it the drive of a load as shown in drawing 5 , a transistor Q51 
will flow. When a transistor Q5 1 flows, a high-level drive command signal is inputted into the drive 
circuit 111, and a high-level driving signal is outputted to FETQA from the drive circuit 1 1 1 . As for 
FETQA, switch-on, i.e., the load output of FETQA, is turned on with a driving signal. When 
abnormalities occur here and it is an overcurrent, a comparator CMP 1 is. In the case of a too little 
current, a comparator CMP 2 outputs the judgment signal of "H" level for the judgment signal of "L" 
level at the cutoff latch circuit 306. The cutoff latch circuit 306 outputs a high-level latch signal to the 
base of a transistor Q53, and makes it flow through a transistor Q53 with these judgment signals, touch- 
down potential is made to change, the high-level drive command signal inputted into the drive circuit 
1 1 1 is changed into the halt command signal of a low level, the output of the drive circuit 1 1 1 is 
suspended, and FETQA is latched to non-switch-on. On the other hand, abnormalities occur because the 
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electrical potential difference of a terminal T10 changed to a low level, i.e., a halt command signal, and 
a control section 81 1 detects that FETQA would be in non-switch-on, while supervising the electrical 
potential difference of a terminal T10, i.e., a command signal, in the monitor port 815 and ordering it the 
drive of a load from the control port 813. A control section 811 makes a low level the electrical potential 
difference of the control port 813 after predetermined time progress from an abnormal occurrence, and 
the drive command of a load is lifted. Reset of the cutoff latch circuit 306, i.e., discharge of a latch 
condition, is performed because a power source is turned off, or a standby signal is inputted from a 
terminal T7 and a power source Enable302 becomes a standby mode. 

[0042] Thus, in the switching device of this operation gestalt, a control section 811 supervises the 
condition of the command signal of a terminal T10, and since it detects that FETQA would be in non- 
switch-on, the terminal T6 which connects the malfunction detection section 501 for too little current 
detection of the semiconductor chip 110 of drawing 1 etc., and the terminal Tl 1 which connects the 
DAIAGU output section 502 can be lost. That is, since the number of terminals of the semiconductor 
chip which connection is increased [ semiconductor chip ] and makes equipment complicate is 
reducible, a switching device can be simplified. Moreover, since the cost of a semiconductor chip is 
proportional to the number of terminals, when the number of terminals becomes fewer, it can also 
reduce the cost of a semiconductor chip, i.e., a switching device. 

[0043] Moreover, although the control port 813 and the monitor port 815 were established in the control 
section 811 which is controlling switching of each same load with this operation gestalt, you may 
prepare in a separate circuit, control means other than control-section 811, etc. respectively. 
[0044] Moreover, with this operation gestalt, although it has both the comparator CMP 1 and the 
comparator CMP 2, it is not necessary to have the comparator CMP 2 according to the application of a 
switching device. 

[0045] Moreover, although this operation gestalt is a direct current circuit, the switching device of this 

invention is applicable also to an AC circuit. 

[0046] 

[Effect of the Invention] According to this invention, a switching device can be simplified. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A command means to order it the drive of a load, and the driving means which answers a 
drive command signal from said command means, and outputs a driving signal, The 1st switching means 
which is inserted all over the power circuit which ties a power source and a load, flows with said driving 
signal, and closes said power circuit, The 2nd switching means which is inserted into the shunt pathway 
which connects the criteria resistance which generates reference voltage in response to supply of a 
current from said power source, and said power source and said criteria resistance, flows with said 
driving signal, and closes said shunt pathway, An abnormality judging means to compare said the 1st 
output voltage and said reference voltage of a switching means, and to judge abnormalities, A switching 
device equipped with a cutoff latch means to change and latch said drive command signal which 
answers the judgment signal of the abnormalities of said abnormality judging means, and is outputted to 
said driving means to a halt command signal, and a monitor means to supervise the condition of a load 
according to the condition of the command signal inputted into said driving means. 
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DRAWINGS 



[Drawing 11 
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